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progress has dulled the edges of the distinctions which were for-
merly made.
The sciences which deal with living matter necessarily involve
chemistry and physics; for disembodied life has never been found.
Being alive does not relieve matter of the necessity of obeying the
laws of chemistry and physics. Life is a property, not yet ex-
plained, of certain forms of matter, and within that living matter
heat and electricity are at work, and familiar mechanical and chem-
ical actions are taking place.
The basic physical sciences are exact. They have gone far be-
yond the stage of mere qualitative description and classification.
Numerical data alone do not form an exact science. An illustra-
tion from the astronomy of the i6th century will make the nature
of exact science clear. Tycho Brahe, the eccentric Danish astrono-
mer, spent his life measuring the positions of the planets with
hitherto unparalleled skill. At his death in 1601 he possessed
hundreds of numbers, a bookful of numbers, the most voluminous
and accurate planetary data that had ever been assembled. His
book told where certain planets at certain stated times had stood.
It was history, the first step in exact science. But the relationships
were unknown. One could not predict with certainty from
Tycho's numbers where the planets would stand.
Tycho's pupil Kepler inherited the book. After years of patient
study he discovered the laws that lay implicit in the numbers. He
found what we now call Kepler's laws of planetary motion, three
laws which can be printed in a few inches yet contain vastly more
information than Tycho's whole book. With the aid of those
laws one can both calculate the past and predict the future move-
ments of the planets.
Physical science gives more than history, something far beyond
mere patient description. It shows the connections and relations.